We present a case of a primigravid woman who presented with Plasmodium falciparum nearly 3 years after she last visited a malaria-endemic region. We review the literature to identify case reports of recrudescent P. falciparum malaria during pregnancy, including those with prolonged latency. Reports of recrudescence of P. falciparum during pregnancy are limited. Plasmodium falciparum infection can persist for years. Recrudescence can occur with waning of immunity following departure from endemic areas. Pregnancy, particularly the primigravid state, is a risk factor for severe infection.
setting of P. falciparum malaria. Her parasitemia cleared within 72 hours and laboratory abnormalities, including thrombocytopenia, gradually resolved. As she was able to tolerate oral intake by 48 hours, she was switched to oral quinine and clindamycin to complete a 7-day course of antimalarial treatment as an outpatient in accordance with Centers for Disease Control and Prevention (CDC) treatment guidelines. 1 The remaining course of her pregnancy was unremarkable. At 38 weeks and 6 days gestation, she had a spontaneous vaginal delivery. Pathology revealed a normal mature placenta and umbilical cord with no signs of malaria burden on microscopic examination. Blood tests that had been collected 5 days after her initial presentation and subsequently processed by the CDC included a P. falciparum indirect fluorescent antibody titer of 1:16,384 (≥ 1:64 is considered elevated) and a polymerase chain reaction (PCR) test that confirmed P. falciparum.
DISCUSSION
Plasmodium falciparum malaria is a major cause of morbidity and mortality worldwide. Although the incubation period is usually between 2 and 4 weeks, asymptomatic P. falciparum infection may persist for many years despite the absence of the hypnozoite stage. Although cases of late occurrence of P. falciparum malaria have been reported between 2 and 9 years after departure from endemic areas, 2-5 the maximum confirmed duration of infection is 13 years. 6 Prolonged infection is especially common in highly endemic areas where persistent exposure to malarial antigens may prevent severe disease, but may not completely protect against malaria. 7 The appearance of symptoms years after infection may be due to waning of host immunity in semi-immune hosts. A case-control study identified both pregnancy and being an immigrant who never returned to malaria-endemic regions as independent risk factors associated with prolonged P. falciparum infection. 8 Pregnant women are at increased risk of malaria infection independent of previously acquired immunity. This is in part due to immune modulation during pregnancy, when a shift toward Th2 responses occurs. 9 In addition, P. falciparuminfected erythrocytes can accumulate in the placenta through expression of specific membrane proteins such as VAR2CSA; such variant parasites are unique to pregnancy and render pregnant women highly susceptible to malaria disease and complications. 10 Immunoglobulins against VAR2CSA are pregnancy specific and increase with parity, as primigravidae *Address correspondence to Jennifer P. Wang, University of Massachusetts Medical School, 364 Plantation Street, LRB 219, Worcester, MA 01605-4321. E-mail: jennifer.wang@umassmed.edu lack antibodies to placental-type parasites but can develop such antibodies during the course of pregnancy if exposed to P. falciparum. 11 This provides an explanation for why women pregnant for the first time in a malaria-transmission area are highly susceptible to malaria infection. Pregnant women with malaria infection are particularly prone to developing severe anemia, acute kidney injury, disseminated intravascular coagulation, shock, seizures, and hypoglycemia, whereas obstetric complications include miscarriage, intrauterine death, preterm labor, and low birth weight. 12 This case illustrates recrudescence of P. falciparum after a prolonged period of apparent latency during pregnancy. Walters in 1960 and Mahmood in 1966 reported cases of imported P. falciparum in the United Kingdom in Nigerian women after prolonged quiescence, specifically at 17 and 19 months. 13, 14 In each case, the patient was in the second trimester of pregnancy and presented with anemia. Following diagnosis and treatment, no complications ensued. Giobbia and others described a pregnant patient diagnosed with P. falciparum 4 years after her last stay in an endemic area. 15 In their case-control study, D'Ortenzio and others described four pregnant immigrant women who developed clinical malaria more than 3 years after their arrival in Paris, but no additional travel information was provided. 7 Of all these cases, only Mahmood described a multigravid patient. 14 Limited information has been reported on imported P. falciparum malaria of any duration of recrudescence during pregnancy. In the United States, Subramanian and others described three Nigerian national women each diagnosed with P. falciparum, two during the third trimester and one during the second trimester. 16 All had been in Nigeria within 2 months of presentation. Although two had a favorable outcome, one woman who presented with 14% parasitemia expired despite eventual clearance of parasitemia. Jiménez and others in Madrid retrospectively reviewed 19 cases of pregnant women each diagnosed with P. falciparum by microscopy, rapid antigen detection, and/or PCR test for Plasmodium nucleic acid. 17 Eighteen patients were multigravid and 53% presented in the third trimester. Nine of 15 symptomatic patients reported symptoms between 7 and 69 days after leaving sub-Saharan endemic areas. About 84% were treated with quinine and clindamycin; no severe complications or deaths were reported, but two had premature abortions. Finally, Käser and others performed a retrospective analysis on 632 pregnant women, who presented with travel-associated malaria in eight non-endemic countries including the United States. 18 More than 70% of the cases were P. falciparum malaria. Of all the malaria cases, no maternal deaths were reported, but several fetal abortions occurred; no data were made available on the interval between travel and time of presentation. Of particular note, in all cases, very few women had taken chemoprophylaxis.
CONCLUSIONS
Although P. falciparum malaria can be relatively asymptomatic in individuals with high levels of immunity, women such as our patient who reside in non-endemic areas for years have likely lost immunity to malaria and are at increased risk of symptomatic malarial infections after return to endemic areas. Additionally, our patient was at increased risk for malaria given her pregnancy, in particular since she was a primigravida.
Travel to malaria-endemic areas during pregnancy should be avoided or delayed. When unavoidable, chemoprophylaxis should be considered. For pregnant women even with a remote history of travel to malaria-endemic regions, early diagnosis and correct treatment are of paramount importance.
